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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to telecommunications and, in particular, to new 
and advanced methods and systems for the management of subscriber data in 
telecommunication networks. 

2. Description of Related Art 

An existing problem with the services currently provided in or via various 
telecommunication networks - as, for example, GSM (Global System for Mobile 
communications) networks, PSTN (Public Switched Telephone Network), and the Internet - is 
that they are network-specific, i.e. designed to work in only a particular network. Thus, by way 
of significant illustration each network has different practices for the handling of subscriber data. 
Subscriber locating services are tied to their target network and the accessibility of a subscriber 
can only be determined or treated within a given network. A person may therefore for example 
be accessible via the Internet at a location at which no paging network can be used. 
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OBJECTS AND SUMMARY OF THE INVENTION 

It is accordingly the desideratum of the present invention to eliminate and 
overcome the drawbacks and deficiencies of the prior art as described, by way of example, 
hereinabove. 

It is a particular object of the invention to provide a new type of system and 
procedure in which subscriber data and network-provided or accessible services are available 
between different networks and in which the services can be directed to use the network 
currently serving the subscriber irrespective of the particular network interface. The invention 
accordingly makes it possible to create, for example, an accessibility service operable between 
different networks having different data types and architectures. 

The system of the present invention transmits and modifies subscriber data in 
conjunction with at least two duplex telecommunication networks handling different subscriber 
data. Each telecommunication network may be one of, for example, a public telephone 
network, a digital multi-service network, a public mobile communication network, a paging 
network, a message service network, a telex network, or an IP (Internet Protocol) -based 
network. The inventive system comprises means for connecting the system, transparently in 
respect of the telecommunication system architecture, to telecommunication network elements 
handling subscriber data. As used herein the term "transparently" is intended to denote that 
the system does not require any changes in the architecture of the existing networks. 
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The inventive system includes means for storing the subscriber data for different 
telecommunication networks in the same logical database. The data of the database may be 
distributed among different elements while still essentially forming part of an entity interpreted 
as a single logical database. 

The inventive system may be variously configured in a multiplicity of preferred 
forms and embodiments. Thus, the system may include means for the transmission of 
signaling between different telecommunication networks. The system may also or alternatively 
include means for converting among multiple data types so that the data types of all subscriber 
data are compatible with the database present in the inventive system and with the data type(s) 
of a network element of the telecommunication network that is linked to the system. 

The system may furthermore include means for forming a service profile for a 
subscriber; utilizing the service data for each subscriber, it is thereby possible to determine the 
network and service(s) that the subscriber prefers to use. The inventive system may also 
include means for insuring uninterrupted operation, a particularly important feature where the 
system provides a critical component with respect to network-independent services. 

The inventive system may also be implemented directly in the subscriber's 
terminal device, in which case the available services are implemented and activated separately 
in each terminal device of a subscriber, taking the properties of each network into account. 
Such means implementing the inventive functionality may also be provided as a part of a 
network element, or as a module which is added to a network element of an existing 
telecommunication network. 
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The inventive system advantageously provides a uniform external interface to 
service user or subscriber information for use, by way of example, in customer management 
systems. Through implementation of the inventive system it is possible to create a new and 
more advanced subscriber accessibility service through which the subscriber can be reached via 
a single interface from different telecommunication networks. The inventive system saves 
network capacity, and subscriber search from other networks can be accomplished as a simple 
database search without having to first set up a complete telecommunication connection. 
Subscriber data can moreover be practically managed in real time as the system is connected 
with elements exchanging subscriber data. As a consequence, a search service may be 
implemented as a single exchange of characters. 

Other objects and features of the present invention will become apparent from 
the following detailed description considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are designed solely for purposes of 
illustration and not as a definition of the limits of the invention, for which reference should be 
made to the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein like reference characters identify similar elements 
throughout the several figures: 

Fig. 1 is a block diagram of a system in accordance with the present invention 
and connected to a plurality of telecommunication networks; and 

Fig. 2 is a block diagram of a system, implemented as a part of existing network 
elements, in accordance with another embodiment of the invention. 
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DETAILED DESCRIPTION OF THE CURRENTLY PREFERRED EMBODIMENTS 

The handling of subscriber location data in accordance with the present invention 
will now be described by way of a preferred example and with initial reference to Fig. 1. In this 
embodiment, the system 2 of the invention is added to an existing or otherwise conventional GSM 
network 3 by connecting it between tne Mobile services Switching Center/Visitor Location 
Register (MSC/VLR) 4 and the Home Lotation Register (HLR) 5 via an interface or linking or 
connection means la. When the MSC/VLR 4 exchanges information with the HLR 5, the 
communication is transmitted through and viaVhe interface la of system 2, which selectively picks 
lQij out the required data from the communication and further transmits the communication from 
MSC/VLR 4 to HLR 5 without altering the messages or message content therein contained. In 
HI this manner the system 2 has obtained subscriber location data by filtering the normal 

!u • A 

q communications between the MSC/VLR and HLR hi the GSM network 3. 

O \ \ 

The obtained or otherwise available subscriber location information is stored in a 

15 database 12 of system 2 by operative stoVage means 13 which functions to store the information in 
a manner forming a single logical databases This information may for example be utilized in an 
Intelligent Network (IN) service provided irk a PSTN network 6 (to which the system 2 is also 
connected) in which a Service Control Point (SCP) 7 sends a subscriber data inquiry to a service 
data point (SDP) 8. As with the GSM network 3. instead of being passed directly from service 

20 control point 7 to service data point 8, the inquiry is directed by another interface or linking or 
connection means lb to system 2, which can immediately respond to the inquiry by returning the 


7 


By Express Mail # EL489906369US 

requested subscriber data to SCP 7 or direct or forward the original inquiry on to service data 
point 8. In the latter case \ after receiving a response from service data point 8 the system 2 can 
add desired or predetermined information to the data obtained from service data point 8, store 
within system 2 the relevant information returned from service data point 8, and then return the 
response - either altered or unaltered to service control point 7. 

A corresponding procedure can similarly be applied in a TCP/IP (Transmission 
Control Protocol/Internet Protocol) network 9, to which the system 2 may be likewise connected 
for use as, by way of example, a server for various directory services. In the Fig. 1 embodiment 
the system 2 is connected via a third interface or linking or connection means lc to the TCP/IP 
network 9 between a terminal 11 and a gatekeeper 10 as defined by the ITU H.323 standard 
series. The terminal 11 logs on into the gatekeeper 10 and queries for information concerning call 
setup. These communications are transmitted through or via interface lc of the inventive system 
2, which filters the required data from the communication, the data then being stored by system 2. 
Exchanges of information between the terminal 11 and gatekeeper 10 are otherwise effected in the 
same manner as takes place in a conventional network in which the inventive system 2 is not 
present. 

By virtue of the method of the invention as hereinabove described, it is accordingly 
possible to readily implement a subscriber accessibility service that is considerably more advanced 
than that available in current systems. When someone is trying to reach a subscriber, as for 
example via the GSM network, he or she may leave a message on the subscriber's telephone 
answering machine. Based on the subscriber's service profile formed or identified using the 
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means 15 of the inventive system 2, this message is transferred to the network considered best or 
most appropriate to the task or desired result or functionality, such by way of example to the 
Internet where the message left on the answering machine may be converted to an electronic mail 
message. The inventive system 2 always contains current information about or relating to or 
defining the subscriber data of each network; thus, for example, a subscriber's current location 
can be determined from the stored location data for use in implementing an answering service 
function or service. 

The load on the system of the invention can also easily be managed because, in 
current networks, subscribers may be distributed among different network components containing 
subscriber data so that only data for subscribers using network-independent services and the 
associated search and processing operations are routed via the inventive system through the use of 
suitable signaling. The system 2 thus includes communication or information exchange means 14 
for the transmission of such signaling and exchanges of information. 

The essential feature of the inventive system 2 is that it concentrates subscriber 
data, including subscriber location and service data, in the same system that has access to the 
signaling of different telecommunication networks. As should now be apparent, the system 2 
functions as a gateway between different networks. Since the subscriber data of all of the 
networks that have joined the system are collected in the same logical database, a 
telecommunication connection between different networks can be set up directly between the 
various networks, irrespective of their individual architectures or utilized data or signalling types 
or formats, without having to separately check the subscriber data via a third network. In 
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practice, the system 2 also works in real time, thus differing from prior art arrangements and 
procedures in which subscriber data is handled by batch processing, i.e. by collecting subscriber 
data for several subscribers at the same time. 
I / Fig. 2 depicts a systqn in accordance with the invention in which the various 

5 operating and functional means utilizedMn and that form the system are implemented as part of the 
existing network elements. The system\ 2 is thus physically distributed across a multiplicity of 
existing network elements, i.e. as additional modules that are built into different existing network 
elements, to variously implement the novel functions and features of the system 2. 

The present application is based at least in part on commonly-owned Finnish patent 
application No. FI 980667, filed March 25, 1998, the entire content and disclosure of which are 
expressly incorporated by reference herein. 

While there have shown and described and pointed out fundamental novel 
\Z features of the invention as applied to preferred embodiments thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the methods and 
15 procedures described and devices illustrated, and in their operation, may be made by those 
skilled in the art without departing from the spirit of the invention. For example, it is 
expressly intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same results are 
within the scope of the invention. Moreover, it should be recognized that structures and/or 
20 elements and/or method steps shown and/or described in connection with any disclosed form or 
embodiment of the invention may be incorporated in any other disclosed or described or 
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suggested form or embodiment as a general matter of design choice. It is the intention, 
therefore, to be limited only as indicated by the scope of the claims appended hereto. 
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